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® Process for the production of a decorative thermosetting laminate. 



@ Process for the production of a decorative ther- 
mosetting laminate with an abrasion-resistant surface 
layer, which laminate comprises paper sheets im- 
^pregnated with a thermosetting resin. In the process 
c^a continuous paper is impregnated with a noble 
thermosetting resin such as melamine-formaidehyde 
^ resin. At least one side of the paper is coated with 2 
20 g/m2. preferably 3-12 g/m^ of small, dry and 
^hard particles evenly distributed over the whole wet 
^surface of the resin on the continuous paper. The 
CVJ resin is dried, whereupon the particle coated impreg- 
^nated paper, so-called prepreg is possibly cut to 
sheets. At least one such sheet or continuous paper 
^ is placed as a surface layer on a base layer and 
bonded thereto. 
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Process for the production of a 

The present invention relates to a process for 
the production of a decorative thermosetting lami- 
nate with an abrasion - resistant surface layer. 

Decorative thermosetting laminates are well- 
knov/n and used for instance as covering material 
for walls, cupboard doors, desktops tabletops, for 
other furniture and as flooring material. 

Such laminates are often made of two to seven 
craft paper sheets impregnated with phenol-formal- 
dehyde resin, a monochromatic or patterned decor 
paper sheet impregnated with melamine-formalde- 
hyde resin and a fine so-called overlay sheet of a- 
ceiluicse impregnated with melamine - formalde- 
hyde resin. 

The overlay sheet is intended to protect the 
decor paper sheet from abrasion. In certain cases 
the overlay sheet is omitted. 

There are also laminates consisting of a base 
layer of particle board or fibre board provided with 
such a decor paper sheet and possibly an overlay 
sheet. These sheets can be laminated towards the 
base layer under heat an pressure. If a decor paper 
sheet only is used and no overlay sheet, the decor 
paper sheet can be glued towards the base layer 
instead. 

The laminates have many good properties. 
However, it has turned out that there is a great 
need of improving the abrasion resistance of the 
laminates exposed to an extreme abrasion. This is 
especially the case with laminates for floors but to 
a certain extent also laminates for desktops and 
tabletops. 

it has been tried before to improve the abra- 
sion resistance of these laminates by addition of 
small, hard particles for instance of aluminum oxide 
already at the production of the overlay paper of a- 
ceMulose. Then the particles have been spread 
over a layer of wet a-cetlulose fibers on the wire of 
a paper machine. 

At said method the particles are distributed 
more or less irregularily within the whole fibre 
layer. Some of these particles even pass through 
the wire. Thus, in the overlayer paper obtained the 
hard particles will be distributed in an uncontrolable 
way. It is impossible by this known method to get 
an even distribution of the hard particles on the 
surface of the paper, where they give the best 
effect against abrasion. 

In other words the laminates obtained contain- 
ing such an overlay sheet will get an uneven qual- 
ity in respect of abrasion resistance. 

So far it has not been possible to avoid the 
above mentioned problem in a satisfactory way. 
However, according to the present invention it has 
quite unexpectedly been possible to solve the 



decorative thermosetting laminate 

above problem and bring about a process for the 
production of a decorative thermosetting laminate 
with an abrasion-resistant surface layer, which lami- 
nate comprises paper sheets impregnated with a 

5 thermosetting resin. A continuous paper is then 
impregnated with a noble thermosetting resin such 
as melamine-formaldehyde resin. At least one side 
of the continuous paper is coated with 2 - 20 g/m^, 
preferably 3-12 g/m^ of small, dry and hard 

w particles evenly distributed over the whole wet sur- 
face of resin on the continuous paper. Thereafter 
the resin is dried and the particle coated, impreg- 
nated paper, so-called prepreg is possibly cut to 
sheets. At least one such sheet or continuous layer 

15 is placed as a surface layer on a base layer and 
bonded thereto. 

The base layer can consist of a plurality of 
conventional dry prepregs of continuous paper or 
paper sheets respectively, which are not coated 

20 with particles. The resin in the uppermost of these 
continuous papers or paper sheets possibly con- 
sists of a noble thermosetting resin such as 
melamine-formaldehyde resin, while the rest of the 
continuous papers or paper sheets preferably con- 

25 tain a less noble thermosetting resin such as 
phenol-formaldehyde resin or phenol-urea-formal- 
dehyde resin. The continuous papers or a pile of 
paper sheets are laminated continuously or dis- 
continuously respectively with the surface layer at 

30 a high pressure and an increased temperature. 

According to another embodiment of the inven- 
tion the base layer can consist of particle board or 
fibre board, whereby the particle coated paper 
sheet is bonded to the base layer by gluing or 

35 laminating under heat and pressure. 

The particle coated paper sheet often consists 
of a so-called overlay paper, preferably of a-cel- 
lulose. However, instead it is also possible to apply 
the hard particles to the so-called decor paper. 

40 Sometimes you can coat both the overlay pa- 

per and the decor paper with particles or use two 
or more such particle coated overlay papers. It is 
also possible to put a conventional overlay sheet, 
which is not coated with particles, over the particle 

45 coated sheet or sheets. 

The particle coated side is suitably directed 
towards the upper side of the laminate. This is 
especially true for particle coated decor paper. 
Such a placing gives the best abrasion resistance. 

50 However the overlay sheets can have the par- 

ticle coated side directed towards the under side of 
the laminate, in this way the abrasion of the press 
plates can be decreased. 

At the use of two particle coated overlay sheets 
the uppermost one can have the particle coated 
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Side directed towards the under side of the lami- 
nate while the particle coated side of the other 
overlay sheet is directed towards the upper side of 
the laminate. 

According to the invention it is possible to 
avoid the handling of overlay sheets by coating the 
decor sheet both with hard particles and pulverized 
cr-cellulose impregnated with thermosetting resin 
such as melamine-formaldehyde resin. The coating 
can then be applied in one step or in two separate 
steps. The pulverized a-ceilulose will form a pro- 
tecting layer on top of the decor sheet. 

The hard particles can consist of many dif- 
ferent materials. It is especially suitable to use 
silica, aluminum oxide and/or silicon carbide. Ac- 
cordingly, a mixture of two or more materials is 
possible. The size of the particles is important for 
the final result. If the particles are too big the 
surface of the laminate will be rough and unpleas- 
ant. On the other hand too small particles can give 
too low abrasion resistance. Suitably the average 
particle size is about 1 - 80 um, preferably 5-60 
urn. 

It is self-evident that the process according to 
the invention is not restricted to laminates made of 
paper sheets containing melamine-formaldehyde 
resin, phenol-formatdehyde resin and phenolurea- 
formaidehyde resin. Also other thermosetting resins 
such as polyester resins are possible. 

The invention also relates to a process for the 
production of a decorative thermosetting resin with 
an abrasion-resistant surface layer where a special 
device is used. The device comprises a container 
containing small hard particles and a rotating 
doctor-ro!l with uneven surface placed under the 
container. The particles are intended to fall down 
from the container to the doctor-roll and then be 
distributed evenly on a paper web continuously fed 
under the doctor-roll. The paper web is impreg- 
nated with a thermosetting resin which has not 
been dried before the application of the particles. 

Preferably the device also comprises a scraper 
plate intended to give an even feeding of particles 
along the surface of the doctor-roll. 

Suitably the device comprises an air knife or 
the like intended to get the hard particles to come 
loose from the doctor-roll at a constant amount per 
unit of time. 

Also other devices can be used for application 
of the hard particles to the wet resin surface on the 
paper web. For instance electrostatic coating can 
be used. It is also possible to charge the particles 
by means of friction and then apply them to the 
resin surface on the paper web. Said charge can 
be brought about for example by rubbing the par- 
ticles against a Teflon surface. 

The invention will be explained further in con- 
nection with the embodiment examples below and 



the enclosed drawings. Example 1 shows produc- 
tion of a conventional decorative thermosetting 
laminate without any special abrasion preventing 
additives. According to example 2, a special known 

5 overlay paper was used, where small hard particles 
had been added to the paper fibers already at the 
production of the paper. Examples 3-16 illustrate 
a process according to different embodiments of 
the invention. Example 17 shows an application of 

10 pulverized cellulose solely on a decor paper. Fi- 
nally Example 18 relates to a process according to 
another embodiment of the invention where hard 
particles as well as pulverized cellulose are applied 
to a decor paper. 

75 On the drawing Fig. 1 shows a container 1 

containing small, hard particles 2 and a rotating 
doctor-roll 3 with uneven surface placed under the 
container 1. The particles are intended to fall down 
from the container 1 to the doctor-roll 3 and then 

20 be evenly distributed on a paper web 4 continu- 
ously fed under the doctor-roll 3. 

The paper web 4 is impregnated with 
melamine-formaldehyde resin which has not been 
dried before the application of the particles. 

25 The paper web 4 is fed at a constant velocity 

in the direction of the arrow shown on the figure. 
However, it is also possible to feed the paper web 
in the other direction instead. 

The doctor-roll 3 can be made of different 

30 materials, but it is preferable to make it of steel, 
especially stainless steel. As mentioned above the 
surface of the doctor-roll 3 should be uneven. This 
depends on the fact that in this way the hard 
particles 2 will follow the surface of the doctor-roll 3 

35 in an even layer which is evenly distributed over 
the paper web 4. 

The surface of the doctor-roll can for instance 
be provided horizontal and/or vertical grooves 
along the whole length of the roll. The depth of the 

40 grooves can be varied. In many cases, however 
they suitably have a depth of about 10 - 30 um. 

In order to facilitate an even distribution of 
particles 2 on the surface of the doctor-roll 3 the 
device often comprises a scraper plate 5. Further- 

45 more, the device suitably comprises an air knife or 
the like 6 too. This is intended to help the hard 
particles 2 to come loose from, the doctor-roil 3 at 
a constant amount per unit of time. 

The dosing amount can be varied in different 

50 ways. For example the rotation velocity of the roll 3 
or the velocity of the paper web 4 can be varied. 
The device can also comprise a tightening brush 7. 

Fig. 2 shows a magnification of a cross-section 
of the paper web 4, which web is impregnated with 

55 thermosetting resin. The resin is wet and has not 
been coated yet with particles 2. The web has got 
resin layers 8 on both sides. For elucidation pur- 
poses the thickness of the resin layers 8 has been 
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strongly exaggerated in comparison to the thick- 
ness of the web 4. 

Fig. 3 shows a similar cross-section as Fig 2. 
The upper resin layer 8 has however been coated 
here with small, hard particles 2. 

Finally Fig. 4 shows a similar cross-section as 
in Fig. 2 and Fig, 3- However, here both the upper 
and the tower resin layer 8 have been coated with 
small, hard particles 2. For instance this can be 
brought about with two devices according to the 
invention, whereby one side is first coated with 
panicles and then the other side. 

Example 1 

A roll of so-called overlay paper of a-celtulose 
with a surface weight of 40 g/m^ was impregnated 
with a solution of melamine-formaldehyde resin to 
a resin content of 70 percent by weight calculated 
on dry impregnated paper. The impregnated paper 
web was then fed continuously into a heating oven 
where the solvent was evaporated. At the same 
timie the resin was partially cured to so-called B- 
stage. Usually the product obtained is called 
prepreg. 

A roll of so-called decor paper with a surface 
weight of 30 g/m^ was treated in the same way as 
the overlay paper. The resin content was 48 per- 
cent by weight calculated on dry impregnated pa- 
per. 

A roil of kraft paper with a surface weight of 
170 g;m^ was also treated in the same way with the 
exception that the resin consisted of phenol-formal- 
dehyde resin instead of melamine-formaldehyde 
resin. The resin content was 30 percent calculated 
on dry impregnated paper. 

Three of the above prepreg sheets impreg- 
nated with phenol-formaldehyde resin (so-called 
core paper), one decor paper and an overlay paper 
were placed between two press plates. These 
sheets were pressed in a conventional multi-open- 
ing press at a pressure of 90 kp/cm^ and a tem- 
perature of 145*" C to a homogenous decorative 
laminate. 

The abrasion resistance of the laminate ob- 
tained was tested according to the ISO-standard 
4586/2 -88 by means or an apparatus called Taber 
Abraser, model 503. According to said standard the 
abrasion of the decor K^yer of the finished laminaze 
is measured in two sreps. In step 1 the so-caHed 
IP-point (initial point) is measured, where the start- 
ing abrasion takes place. 

In step 2 the so-called FP-point (final-point) is 
measured, where 95 % of the decor layer has been 
abrased. 

Moreover, the above ISO-standard stipulates 
that tne number of revolutions obtained with the 



test machine in step 1 and step 2 are added 
whereupon the sum obtained is divided with 2. 
Thereby, the 50 percent point for abrasion is ob- 
tained, which is normally reported in standards and 

5 off-prints. 

However, in the present and the following ex- 
amples only the IP-point is used. 

At the test of the above laminate a value of 200 
revolutions was obtained for the IP-point, which is 

70 normal for a decorative laminate without any re- 
inforcement of the abrasion layer. 



Example 2 

/5 

In a paper will an a-celluiose overlay paper was 
manufactured with a surface weight of 40 g/m^ by 
feeding suspended a-cellulose fibers from a head 
box to the wire of a paper milt. Aluminum oxide 

20 particles with an average particle size of about 50 
um were applied to the upper side of the wet fiber 
layer in an amount of 3 g/m^. 

At the subsequent manufacture of the overlay 
paper the hard particles were distributed more or 

25 less irregularily within the whole paper. Some par- 
ticles landed close to the surface, some near to the 
middle and some in the lower part of the paper. 
Certain particles even passed through the whole 
fibre layer and out of the wire. Thus, they were not 

30 left in the finished paper. 

The overlay paper produced was impregnated 
with the same amount of melamine-formaldehyde 
resin and thereafter treated also as to the rest in 
the same way as according to Example 1. 

35 A laminate was produced with the same num- 

ber of sheets and construction as disclosed in 
Example 1. The pressing took place under the 
same conditions too. 

The abrasion resistance of the laminate ob- 

40 tained was tested in the same way as according to 
Example 1. An IP-value of 600 revolutions was 
obtained. 

45 Example 3 

The process according to Example 1 was re- 
peated with the difference that immediately after 
the impregnation but before the drying, aluminum 

50 oxide particles with an average particle size of 
about 50 urn were applied to the upper side of the 
paper in an amount of 3 g/m^. At the application of 
the aluminum oxide particles an apparatus accord- 
ing to Fig. 1 was used. The revolution velocity of 

55 the doctor-roil was 1 .5 revolutions per minute. 

Thus, the aluminum oxide particles were ap- 
plied in the melamineformaldehyde resin, which 
had not dried yet. 
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At the subsequent drying the particles were 
enclosed in the resin layer and consequently con- 
centrated to the surface of the prepreg produced. 
The overlay sheet was placed with the particle 
coated side upwards in relation to the decor paper. 
The abrasion resistance of the lanninate produced 
was tested in the same way as according to Exann- 
ple 1 . An IP-vaiue of 2000 revolutions was mea- 
sured. 



Example 4 

The process according to Example 3 was re- 
peated with the difference that the amount of alu- 
minum oxide particles was increased from 3 g/m^ 
to 6 g/m^. The abrasion resistance of the laminate 
produced was tested in the same way as according 
to Example 1. An IP-value of 3 000 revolutions was 
measured. 



Example 5 

The process according to Example 3 was re- 
peated with the difference that the amount of alu- 
minum oxide was increased from 3 g/m^ to 8 g/m^. 
The abrasion resistance of the laminate produced 
was tested in the same way as according to Exam- 
ple 1. An IP-value of 4000 revolutions was mea- 
sured. 



Example 6 

The process according to Example 3 was re- 
peated with the difference that the amount of alu- 
minum oxide was increased from 3 g/m^ to 20 
g/m^. The abrasion resistance of the laminate pro- 
duced was tested in the same way as in Example 
1. An IP-value of 6 000 revolutions was measured. 

However, the laminate had a certain haziness 
which cannot be accepted. Probably the haziness 
depends on a too high content of aluminum oxide. 

Example 7 

The process according to Example 4 was re- 
peated with the difference that the overlay sheet 
was placed with the particle coated side down- 
wards facing the decor paper. The abrasion resis- 
tance of the laminate produced was tested in the 
same way as in Example 1. An IP-value of 1200 
revolutions was measured. 

Example 8 



The process according to Example 7 was re- 
peated with the difference that two overlay sheets 
coated with hard particles were used. Both overlay 
sheets were placed with the particle coated side 
5 downwards facing the decor paper. The abrasion 
resistance of the laminate produced was tested in 
the same way as in Example 1. An IP-value of 
2800 revolutions was measured. 

70 

Example 9 

The process according to Example 4 was re- 
peated with the difference that an overlay sheet 
75 with a surface weight of 32 g/m^ was used. The 
abrasion resistance of the laminate produced was 
tested in the same way as in Example 1. An IP- 
value of 2700 revolutions was measured. 

20 

Example 10 

The process according to Example 9 was re- 
peated with the difference that the particle coated 
25 side of the overlay sheet was placed downwards 
facing the decor paper. The abrasion resistance of 
the laminate produced was tested in the same way 
as in Example 1. An IP-value of 1100 revolutions 
was measured. 

30 

Example 1 1 

The process according to Example 10 was 
35 repeated with the difference that two particle coat- 
ed overlay sheets were used. The two overlay 
sheets were placed with the particle coated side 
downwards facing the decor paper. The abrasion 
resistance of the laminate produced was tested in 
40 the same way as in Example 1 . An iP-vatue of 
2500 revolutions was measured. 



Example 1_2 

45 

The process according to Example 9 was re- 
peated with the difference that an overlay sheet 
with a surface weight of 25 g/m^ was used. The 
abrasion resistance of the laminate produced was 
50 tested in the same way as in Example 1. An IP- 
value of 2600 revolutions was measured. 



Example ^3 

55 

The process according to Example 12 was 
repeated with the difference that the particle coated 
side of the overlay sheet was placed downwards 
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facing the decor paper. The abrasion resistance of 
the laminate produced was tested in the same way 
as in Example 1. An IP-value of 1000 revolutions 
was measured. 



Example 14 



The process according to Example 1 3 was 
repeated v/ith the difference that two particle coat- 
ed overlay sheets were used. The two overlay 
sheets were placed with the particle coated side 
dov/nwards facing the decor paper. The abrasion 
resistance of the laminate produced was tested in 
the same way as in Example 1. An IP-value of 
2300 revolutions was measured. 



Example 15 

A patterned decor paper with a surface weight 
of 80 g. m- was impregnated with a solution of a 
quiCk-curing melamine-formaldehyde resin to a res- 
in content of 66 % by v/eight calculated on dry 
impregnated paper. 

The impregnated decor paper which had not 
been dried yet was provided with an even coating 
cf aluminum oxide particles with an average par- 
ticle size of 3D am by means of the device shown 
in Fig 1 . The added amount of particles was 6 
g/m^. 

The impregnated decor paper coated with alu- 
minum oxide particles was dried in a heating oven 
in the same way as in Example 1 . The paper was 
dried to a moisture content (volatile) of about 6.5 
'o. The aluminum oxide particles were now embed- 
ded in the resin layer. 

A decorative laminate consisting of the thus 
obtained decor paper as a surface layer and three 
kraft paper webs with a surface weight of 170 g/m^. 
impregnated with a quick-curing phenol-formalde- 
hyde resin were continuously pressed in a double 
band press. The press pressure was 50 bar. the 
press temperature 175* C and the press time 20 
seconds. 

The particle coated side of the decor paper 
was directed towards the upper side of the lami- 
nate. No overlay paper was used. The laminate 
was tested in the same way as in Example 1. An 
IP-value of 550 revolutions was measured. 



Example 16 

The process according to Example 15 was 
repeated with the difference that the amount of 
alum.in-jm oxide particles added was 13 g/m^. An 
IP-value of 2900 revolutions was measured. 



Example 17 

A patterned decor paper for decorative lami- 
nates, with a surface weight of 80 g/m^ was im- 

5 pregnated with a solution of a melamine-formal- 
dehyde resin to a resin content of 50 % by weight 
calculated on dry impregnated paper. 

The impregnated decor paper which had not 
been dried was provided with an even coating of 

70 dry particles of an unpigmented cellulose 

material with an average particle size of about 
50 um. The added amount of cellulose particles 
was 65 g/m^. The particles were applied by the 
device shown in Fig. 1. 

?5 The cellulose material consisted of high-quality, 

bleached cellulose with a high content of a-cel- 
lulose which had been impregnated with a solution 
of a melamine-formaldehyde resin in a separate 
process, dried and partially cured to the so-called 

20 B-stage of the resin and finally ground to an aver- 
age particle size of about 50 um. 

The unpigmented cellulose material contained 
about 70 % by weight of melamine-formaldehyde 
resin calculated on dry material. 

25 The impregnated decor paper coated with cel- 

lulose particles was dried in a heating oven in the 
same way as in Example 1 to a moisture content 
(volatile) of 6.5 %. The decor sheet was then 
placed over three kraft paper sheets impregnated 

30 with phenol-formaldehyde resin and pressed to a 
laminate in the same way as in Example 1 . The 
side of the decor paper coated with cellulose par- 
ticles was facing upwards in the laminate. No over- 
lay sheet was used. 

35 In the pressed laminate the pattern in the decor 

sheet could be seen without haziness. 

The abrasion resistance was tested in the 
same way as in Example 1 . An IP-value of 300 
revolutions was measured. 

40 Thus, the normally used overlay paper can be 

replaced by a fine powder of cellulose material 
impregnated with melamine-formaldehyde resin ac- 
cording to the method disclosed above. 

Decorative laminates with different level of 

45 abrasion resistance can also be produced by the 
above technique by varying the amount of cellulose 
particles added. 



50 Example 18 

The process according to Example 17 was 
repeated with the difference that cellulose particles 
impregnated with melamine-formaldehyde resin 
55 and aluminum oxide particles with an average par- 
ticle size of 50 um where applied. The cellulose 
particles were applied in an amount of 62 g/m^ and 
the aluminum oxide particles in an amount of 3 
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g/m^. An !P-vaiue of 2000 revolutions was mea- 
sured. 

The invention is not linnited to the ennbodi- 
ments shown, since these can be modified in dif- 
ferent ways within the scope of the invention. 

Claims 

1 . Process for the production of a decorative 
thermosetting laminate with an abrasion-resistant 
surface layer, which laminate comprises paper 
sheets impregnated with a thermosetting resin 
wherein a continuous paper is impregnated with a 
nobie thermosetting resin such as meiamine-form- 
aldehyde resin, that at least one side of the con- 
tinuous paper is coated with 2-20 g/m^, preferably 
3-12 g/m^ of small, dry and hard particles evenly 
distributed over the whole wet surface of resin on 
the continuous paper, that the resin is dried, that 
the particle coated, impregnated paper so-called 
prepreg is possibly cut to sheets, that at least one 
such sheet or continuous paper is placed as a 
surface layer on a base layer and bonded thereto. 

2. Process according to claim 1 . wherein the 
base layer consists of a plurality of conventional 
dry prepregs of continuous paper or paper sheets 
respectively which are not coated with particles, 
that the resin in the uppermost of these continuous 
papers or paper sheets possibly consists of a no- 
ble thermosetting resin such as melamine-formal- 
dehyde resin, while the rest of the continuous pa- 
per or paper-sheets preferably contain a less nobie 
thermosetting resin such as phenol-formaldehyde 
resin or phenol-urea-formaldehyde resin, and that 
the continuous papers or a pile of paper sheets are 
laminated continuously or discontinuously respec- 
tively with the surface layer at a high pressure and 
an increased temperature. 

3. Process according to claim 1, wherein the 
base layer consists of a particle board or a fibre 
board. 

4. Process according to any one of claims 1 - 
3, wherein the particle coated continuous paper or 
paper sheet consists of a so-called overlay paper, 
preferably of a-cellulose and/or of a so-called decor 
sheet. 

5. Process according to claim 3, wherein the 
particle coated continuous paper or paper sheet is 
bonded to the base layer by gluing or laminating 
under heat and pressure. 

6. Process according to any one of claims 1 - 

5, wherein the hard particles consist of silica, alu- 
minium oxide and/or silicon carbide. 

7. Process according to any one of claims 1 - 

6, wherein the particles have an average particle 
size of about 1 - 80 um, preferably about 5 - 60 
jiim. 



8. Process according to any one of claims 1 - 

7, wherein the particle coated continuous paper or 
paper sheet is a decor sheet and said sheet is also 
coated with pulverized a-cellulose impregnated 

5 with a thermosetting resin, such as melamine resin. 

9. Process according to any one of claims 1 - 

8, wherein two particle coated overlay sheets are 
used. 

10. Process according to any one of claims 1 - 
10 9 wherein the particle coated side of the continu- 
ous paper or the sheet is directed towards the 
upper side of the laminate. 

11. Process according to any one of claims 1 - 
10 wherein the dry, hard particles 2 are applied by 

15 means of a device comprising a container 1 con- 
taining the hard particles 2, and a rotating doctor- 
roll 3 with uneven surface placed under the con- 
tainer 1, whereby the particles 2 are intended to fall 
down from the container 1 to the doctor-roll 3 and 

20 then be evenly distnbuted on a paper web 4 con- 
tinuously fed under the doctor-roll 3, said paper 
web being impregnated with a thermosetting resin 
but not dried before the application of the particles 
2. 

25 12. Process according to claim 11. wherein the 

device used also comprises a scraper plate 5 un- 
der the container 1 , which plate is intended to give 
an even feeding of the particles 2 along the surface 
of the doctor-roll 3. 

30 13- Process according to claim 11 or 12, 

wherein the device used comprises an air knife or 
the like 6 intended to get the particles 2 to come 
loose from the doctor-roll 3 at a constant amount 
per unit of time. 

35 14. Process according to any one of claims 1 - 

10, wherein the hard particles are applied by elec- 
trostatic coating. 

15. Process according to any one of claims 1 - 
10. wherein the hard particles are charged by 

40 means of friction and then applied to the paper 
web. 
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